Nonlinear pharmacokinetics of a recombinant human granulocyte colony-stimulating factor derivative (nartograstim): species differences among rats, monkeys and humans.
NTG is a human G-CSF derivative produced by Escherichia coli using gene-engineering techniques. The dose dependency of NTG pharmacokinetics in rats and monkeys was examined and compared with that previously reported for humans. In all species, the total clearance decreased and the mean residence time was prolonged as the intravenously administered dose of NTG was increased. At higher doses, the clearance in each species approached a constant value. This suggests that both saturable and nonsaturable processes are involved in NTG elimination. At the lowest dose, the saturable process accounted for 57% to 76% of total clearance. The plasma concentration-time profiles of NTG in rats and monkeys were analyzed by nonlinear pharmacokinetic models which contained both linear and Michaelis-Menten type elimination from the central compartment. The Km and Vmax values in rat, about 240 pM and 40 pmol/hr/kg, respectively, were comparable to those in the monkey. On the other hand, the values in humans were smaller, about 17% and 7%, respectively, than those in experimental animals. Therefore, the intrinsic clearance of saturable process (Vmax/Km) in humans was about one-half that in monkeys. To clarify the mechanism of the saturable clearance of NTG, the in vitro metabolic activities in rat bone marrow, spleen cells and peripheral leukocytes, which possess the G-CSF receptor, were determined. The metabolic activity of bone marrow cells was five-fold greater than that of the other cells. The in vitro metabolic and binding studies with bone marrow cells, demonstrated that the Im in NTG metabolism and Kd for NTG binding were 94 and 142 pM, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)